Introduction
If M is a connected n-dimensional Kobayashi-hyperbolic complex manifold, then the group Aut(M) of holomorphic automorphisms of M is a Lie group in the compact-open topology, of dimension d(M) not exceeding n 2 + 2n, with d(M) = n 2 + 2n only for M holomorphically equivalent to the unit ball B n ⊂ C n [13] , [15] . We are interested in classifying hyperbolic manifolds with lower values of d(M). In [10] we showed that, for n ≥ 2, there exist no hyperbolic manifolds with n 2 + 3 ≤ d(M) ≤ n 2 + 2n − 1, and that the only manifolds with n 2 < d(M) ≤ n 2 + 2 are, up to holomorphic equivalence, B n−1 × ∆ (where ∆ is the unit disc in C) and the 3-dimensional Siegel space (the symmetric bounded domain of type (III 2 ) in C 3 ). Further, in [6] all manifolds with d(M) = n 2 were determined (for partial results see also [4] , [5] , [14] ). Obtaining a classification in this situation was substantially more difficult than for higher values of d(M) since for d(M) = n 2 the manifold M need not be homogeneous which is always the case for d(M) > n 2 [13] .
hyperbolic Riemann surface with d(S) = 0 (see Remark 1.2). Our main result is Theorem 2.1 proved in Section 2, where we classify all (2,3)-manifolds in which both a codimension 1 orbit and a codimension 2 orbit are present.
Classification of G(M )-Orbits
In this section we restate the main properties of G(M)-orbits in a (2,3)-manifold M from [7] , [9] . For p ∈ M let L p := {d p f : f ∈ I p } be the linear isotropy subgroup of p, where d p f is the differential of a map f at p. The group L p is a compact subgroup of GL(T p (M), C) isomorphic to I p by means of the isotropy representation
The following proposition follows from Propositions 1.1 and 4.1 of [7] .
Proposition 1.1 Let M be a (2,3)-manifold. Fix p ∈ M and let V p := T p (O(p)). Then the following holds: (i) The orbit O(p) is either a closed real hypersurface, or a closed complex curve, or a closed totally real 2-dimensional submanifold of M.
( 2), or a totally real submanifold of M, then there exists a neighborhood U of p such that for every q ∈ U \ O(p) the values at q of the vector fields on M arising from the action of G(M), span a codimension 1 subspace of T q (M). Hence in this situation there is a codimension 1 orbit in M. Therefore, if no codimension 1 orbits are present in M, then every orbit is a complex curve with L c p given by (1.1) for k 1 = 0. In this case, arguing as in the proof of Proposition 3.1 of [7] we obtain that M is holomorphically equivalent to the direct product ∆ × S, where S is a hyperbolic Riemann surface with d(S) = 0.
ii) If O(p) is a real Levi-flat hypersurface, it is foliated by complex curves holomorphically equivalent to ∆, and there exist holomorphic coordinates on T p (M) such with respect to the orthogonal decomposition
Thus, from now on we will assume that a codimension 1 orbit is present in M. Every such orbit is either strongly pseudoconvex or Levi-flat. All homogeneous strongly pseudoconvex 3-dimensional CR-manifolds were classified by E. Cartan in [3] and hence every strongly pseudoconvex orbit is CR-equivalent to a hypersurface from Cartan's classification. The presence of a strongly pseudoconvex orbit of a particular kind in a (2,3)-manifold M determines G(M) as a Lie group almost uniquely. More precisely, if an orbit O(p) is CR-equivalent to a hypersurface m on Cartan's list, then the CR-equivalence clearly induces a Lie group isomorphism between G(M) and a (possibly non-closed) connected 3-dimensional subgroup of the Lie group Aut CR (m) of CR-automorphisms of m, that acts transitively on m. All such subgroups can be determined using the explicit form of Aut CR (m) for every m (see Lemma 2.2 of [9]). In the proof of Theorem 2.1 in the next section we extensively use the notation and labels introduced in [9] for the hypersurfaces in Cartan's classification and the corresponding 3-dimensional subgroups of their automorphism groups.
Next, for b ∈ R let G b be the group of all maps of the form
be the group of all maps of the form
and G the group of all maps of the form
where λ > 0 and ψ, β, γ ∈ R. It was shown in Proposition 3.1 of
by means of a real-analytic CR-map. In the first case one can choose a CR-
In the second case one can choose a CR-equivalence so that it transforms
in the first case, and to either G or G b for some b ∈ R in the second case.
The Main Result
In this section we will prove the following theorem. 
Proof: Since a codimension 1 orbit is present in M, it follows from [1] (see also [2] , [16] ) that there are at most two codimension 2 orbits. Let O be a codimension 2 orbit in M. It then follows from (iii) and (iv) of Proposition 1.1 that for every p ∈ O the group I c p is isomorphic to U 1 (in particular, G(M) has a subgroup isomorphic to U 1 ), and there exists an I c p -invariant complex curve C p in M that intersects O transversally at p. If O is a complex curve, one such curve C p corresponds -upon local linearization of the I p -actionto the L c p -invariant subspace {w = 0} of T p (M), where the coordinates (z, w) in T p (M) are chosen with respect to the decomposition of T p (M) specified in (iii) of Proposition 1.1, with {z = 0} corresponding to V p = T p (O(p)); if, in addition, the isotropy linearization is given by (1.2), then the maximal extension of this curve is the only complex curve in M with such properties. If O is a totally real orbit, C p can be constructed from any of the two L 
It now follows from the proof of Theorem 3.2 of [9] that M ′ is holomorphically equivalent to
where 0 ≤ s < t ≤ ∞, and either s > 0 or t < ∞, by means of a map f that satisfies
In particular, I p acts trivially on O for every p ∈ O, hence O is a complex curve with isotropy linearization given by (1.2), and there are no totally real orbits in M. The group G ′ 0 acts on C := P × CP 1 , with P := {z ∈ C : Re z > 0} (we set g(z, ∞) := (λz + iβ, ∞)
for every g of the form (1.3)). This action has two codimension 2 orbits (both being complex curves in C):
It is straightforward to observe that every closed J-invariant complex curve in V s,t has the form
for some z 0 ∈ P, and thus is either an annulus or a punctured disk. Fix p 0 ∈ O, let C p 0 be the (unique) I-invariant complex curve in M that intersects O at p 0 transversally, and let z 0 ∈ P be such that f (C p 0 \ {p 0 }) = N z 0 . Since for a sequence {p j } in C p 0 converging to p 0 the sequence {f (p j )} approaches either {z = z 0 , |w| = s} or {z = z 0 , |w| = t} and C p 0 \ {p 0 } is equivalent to a punctured disk near p 0 , we have either s = 0 or t = ∞. Assume first that s = 0. We will extend f to a map fromM := M ′ ∪ O onto the domain
by setting f (p 0 ) := q 0 := (z 0 , 0) ∈ O 1 , with z 0 constructed as above. The extended map is 1-to-1 and satisfies (2.1) for all g ∈ G(M), p ∈ M. To prove that f is holomorphic on all of M, it suffices to show that f is continuous on O. Let first {p j } be a sequence of points in O converging to p 0 . Then there exists a sequence {g j } of elements of G(M) converging to the identity such that p j = g j p 0 for all j. Then f (p j ) = ϕ(g j )q 0 , and, since {ϕ(g j )} converges to the identity, we obtain that {f (p j )} converges to q 0 . Next, let {p j } be a sequence of points in M ′ converging to p 0 . Then we can find a sequence {g j } of elements of G(M) converging to the identity such that g j p j ∈ C p 0 \ {p 0 } for all j. Clearly, the sequence {f (g j p j )} converges to q 0 , and hence the sequence {f (p j )} converges to q 0 as well. Thus, we have shown thatM is holomorphically equivalent to the domain V t . Observe that since t < ∞, the orbit O is the only codimension 2 orbit, and hence M is holomorphically equivalent to V t . This is, however, impossible since d(V t ) = 6.
Assume now that t = ∞. Now arguing as in the case s = 0 and mapping O onto O 2 , we can extend f to a biholomorphic map between M and the domain in C given by
which is holomorphically equivalent to V 1/s . This is again impossible, and we have ruled out the case when a Levi-flat orbit is present in M. Hence every codimension 1 orbit in M is strongly pseudoconvex.
We will now show that no orbit is a complex curve in M. Assume that O is a complex curve. Then (iii) of Proposition 1.1 gives that O is holomorphically equivalent to P. Furthermore, if I c p acts on O non-trivially (see (1.1)), then there exists a finite normal subgroup
is isomorphic to the subgroup T of Aut(P) that consists of all maps of the form
where λ > 0, β ∈ R (clearly, T is isomorphic to R ⋉ R). In particular, every maximal compact subgroup of G(M) is 1-dimensional, and therefore is isomorphic to U 1 . It then follows that for every p ∈ O the group I c p is a maximal compact subgroup of G(M) and hence I p is connected.
Since there is a strongly pseudoconvex orbit in M, the group G(M) is isomorphic to one of the groups listed in Lemma 2.2 of [9]. Below we will use our notation from [9] . In cases (B) and (C) of the lemma the group G(M) is compact which contradicts the non-compactness of P. In case (D) the group G(M) is isomorphic to the Heisenberg group and hence does not have a positive-dimensional compact subgroup. In case (F) the group G(M) is isomorphic to either T × R or to the universal cover SO 
2 ) and hence has a compact subgroup of dimension 2 which is impossible.
Consider now case (E) and assume first that for some point p ∈ M there exists a CR-isomorphism between O(p) and the hypersurface
is the group of all maps z → λz + iβ, w → e iψ λ 1/b w,
We will proceed as in the case of the group G ′ 0 considered above. It follows from the proof of Theorem 2.1 of
where 0 ≤ s < t ≤ ∞, and either s > 0 or t < ∞, by means of a map f that satisfies (2.1) for all g ∈ G(M), all p ∈ M ′ and an isomorphism ϕ :
In particular, I p for every p ∈ O acts trivially on O, hence O is a complex curve with isotropy linearization given by (1.2), and there are no totally real orbits. The group R 1 ε b acts on C, and, as above, this action has two codimension 2 orbits O 1 and O 2 .
It is straightforward to observe that every closed
for some z 0 ∈ P, and thus is either an annulus or a punctured disk. Fix p 0 ∈ O, let C p 0 be the I-invariant complex curve in M that intersects O at p 0 transversally, and let z 0 ∈ P be such that f (
Assume first that t = ∞. Arguing as in the case of the group G ′ 0 we can now extend f to a biholomorphic map fromM onto the domain
Observe now that since s > 0, the orbit O is the only codimension 2 orbit, and hence M is holomorphically equivalent to E b,t . Similarly, if s = 0, we can show that M is holomorphically equivalent to the domain
which is equivalent to the domain
Assume now that in case (E) for some point p ∈ M there exists a CRisomorphism f between O(p) and the hypersurface ε b for some
is the group of all maps of the form
is isomorphic to SO c 2,1 (R) and hence has no positive-dimensional compact subgroups. There-
As before, f extends to a biholomorphic map between M ′ and R b,s,t , where 0 ≤ s < t ≤ ∞, and either s > 0 or t < ∞. The map f satisfies (2.1)
is maximal compact and comes from transformations in the z-variable that form the isotropy subgroup of a point in P. For z 0 ∈ P denote by J For every z 0 ∈ P there is a family F . We will now describe F R 1 , for arbitrary z 0 ∈ P we have F
where ρ ∈ C. Each of the curves N (0) accumulates to the point (1, ∞).
. Since the isotropy subgroups in R 2 ε b of distinct points in P do not coincide, such a point z 0 is unique. Consider any
If a sequence {p j } from C p 0 \ {p 0 } accumulates to p 0 , the sequence {f (p j )} accumulates to one of the two ends of C, and therefore we have either s = 0 or t = ∞.
Assume first that t = ∞. In this case, arguing as earlier, we can extend
, and choosing an
, the sequence {f (p j )} accumulates along C ′ to q 0 , which is impossible since f is biholomorphic. Hence in this case M is holomorphically equivalent to E b,s . Similarly, it can be proved that for s = 0 the manifold M is holomorphically equivalent to E b,t . As before, this is impossible and thus in case (E) no orbit is a complex curve.
Consider now case (A). In subcases (g), (h), (j'), (k), (m'), (n') the group
2,1 (R), and hence does not have positive-dimensional compact subgroups. Next, in subcases (j), (j") the group G(M) is isomorphic to SO 2 (R) ⋉ R 2 . This group has no 1-dimensional compact normal subgroups and cannot be factored by a finite subgroup to obtain a group isomorphic to SO c 2,1 (R). Furthermore, in subcases (l), (l'), (l") the group G(M) is isomorphic to either SO 3 (R) or SU 2 , and hence is compact which contradicts the non-compactness of P.
In subcase (m) some orbit in M is CR-equivalent to the hypersurface
with −1 < α < 1. It follows from the proof of Theorem 2.1 in [9] that the CR-equivalence extends to a biholomorphic map f between M ′ and the domain 
The group R ν acts on the domain
with the totally real codimension 2 orbit 
where ρ ∈ C. Each of the curves from F Ω (0,0) is holomorphically equivalent to either an annulus, or to a punctured disk. The latter occurs only for the two connected components of N Ω (0,0) (0) for s = −1, in which case these components accumulate to (0, 0).
. Since the isotropy subgroups in R ν of distinct points in O 3 do not coincide, such a point q 0 is unique. Consider any
-invariant, hence it extends to a complex curve C ∈ F Ω q 0 , and we obtain, as before, that s = −1, and C is one of the two curves from the family F Ω q 0 equivalent to punctured disks. Define f (p 0 ) := q 0 . This procedure defines an extension of f to a map fromM onto
It can be shown that f is continuous onM and thus is holomorphic there. However, O is a complex curve inM whereas O 3 is totally real in Ω t . This contradiction shows that in subcase (m) no orbit is a complex curve. In subcase (m") some orbit in M is CR-equivalent to the n-sheeted cover ν (n) α of ν α with −1 < α < 1 and n ≥ 2. The cover ν (n) α can be realized as the hypersurface
is the domain
equipped with the pull-back complex structure under the map Φ (n) ν : Ω (n) → Σ given by the formulas
with Σ defined as
and s,t of the domain Ω s,t (defined in (2.3)) for some −1 ≤ s < t ≤ 1. The cover Ω (n) s,t can be realized as
with the covering map Π introduced above. The map f satisfies (2.1) for all g ∈ G(M), p ∈ M ′ and an isomorphism ϕ :
is the group of holomorphic transformations of M (n) ν of the form
where |a| 2 − |b| 2 = 1. The group R can be equivalent to a punctured disk, and this only occurs for s = −1. Specifically, if K covers the group J ν (0,0) , then, for s = −1, the only elements of F Ω (n) K equivalent to punctured disks are the curves
(2.7)
These curves accumulate to the point (0, 0) in C 2 (if we think of M (n) ν as a smooth manifold realized as a domain in C 2 ). They are the lifts of the connected components of the set N Ω (0,0) (0) (see (2.5) ), that is, of the curves {z = −iw} ∩ Ω −1,t and {z = iw} ∩ Ω −1,t , respectively.
and we obtain, as before, that s = −1, and C is one of the two curves from the family F Ω (n) K 0 equivalent to punctured disks. Letf := Π•f . This is an n-to-1 covering map from M ′ to Ω −1,t satisfying (2.1) for all g ∈ G(M), all p ∈ M ′ andφ := ϕ 0 •ϕ in place of the isomorphism, where ϕ 0 : R (n) ν → R ν is the covering homomorphism. Since each of the two curves equivalent to punctured discs from the family F
is mapped by Π onto a curve equivalent to a punctured disk from the family F Ω q 0 , arguing as in subcase (m) we can extendf to a locally biholomorphic map betweenM and Ω t (defined in (2.6)) such thatf (O) = O 3 ⊂ Ω t (note that the extended map is 1-to-1 on O). It can be shown thatf is continuous onM and thus is locally biholomorphic there. However, O is a complex curve inM whereas O 3 is totally real in Ω t . This contradiction shows that in subcase (m") no orbit is a complex curve.
Further, in subcase (n) some orbit in M is CR-equivalent to the hypersurface
with α > 1. In this case the CR-equivalence extends to a biholomorphic map f between M ′ and domain 
where ρ ∈ C. Each of the curves from N D (0,0) (ρ) is holomorphically equivalent to an annulus for t < ∞ and to a disk if t = ∞. Since none of these cirves is equivalent to a punctured disk, in subcase (n) no orbit is a complex curve. Exactly the same argument works for finite covers of ν α , D s,t and R η and shows that in subcase (n") no orbit is a complex curve either.
Thus, we have shown that every codimension 2 orbit in M is totally real. We will now go again through all the possibilities for the group G(M) listed in Lemma 2.2 of [9], paying attention to the constraints imposed on G(M) by this condition. As we have already noted above, in cases (D), (F) and subcases (g), (h), (j'), (k), (m'), (n') of case (A) the group G(M) does not have positive-dimensional compact subgroups. In case (E) with
we obtain, as before, that I p = I := ϕ −1 (J ε b ) for every p ∈ O, and thus I p acts trivially on O(p) for every p ∈ O which contradicts (iv) of Proposition 1.1. In case (E) with G(M) isomorphic to R 2 ε b the argument given above for the case of complex curve orbits shows that f extends to a biholomorphic map betweenM and either E b,s or domain (2.2) with either f (O) = O 1 or f (O) = O 2 , respectively, which is impossible, since O is totally real, whereas O 1 , O 2 are complex curves. Next, in case (B) and subcase (l') of case (A) the group G(M) is isomorphic to SU 2 , which implies that M is holomorphically equivalent to one of the manifolds listed in [12] . However, none of the manifolds on the list has a totally real orbit. Furthermore, arguing as in the case of a complex curve orbit, one can show that totally real orbits do not occur in subcases (n) and (n").
We will now discuss case (C). In this case G(M) is isomorphic to SU 2 , if m is odd and to SU 2 / {±id}, if m is even. For odd m we again use the result of [12] to see that totally real orbits cannot occur. We now assume that m is even. In this case for some p ∈ M there is a CR-isomorphism f between O(p) and the lens manifold ) is conjugate in SU 2 / {±id} to the subgroup J L that consists of
where ψ ∈ R. Suppose that p 0 is chosen so that ϕ(I
It is straightforward to see that every J L -invariant complex curve in S m,s,t extends to a closed curve equivalent to either an annulus or a punctured disk. The latter occurs only for the curves
if s = 0. Therefore, the curve f (C p 0 \ {p 0 }) extends to either C 1 or C 2 , and we have s = 0. Let B t be the ball of radius t in C 2 and B t its blow-up at the origin, i.e.,
where (ξ : ζ) are the homogeneous coordinates in CP 1 . We define an action of U 2 on B t as follows: for g ∈ U 2 and (z, w),
where in the right-hand side we use the standard actions of U 2 on C 2 and CP 1 . Next, we denote by B t /Z m the quotient of B t by the equivalence relation
the equivalence class of (z, w), (ξ : ζ) ∈ B t . We now define in a natural way an action of SU 2 / {±id} on B t /Z m : for (z, w), (ξ : ζ) ∈ B t /Z m and g {±id} ∈ SU 2 / {±id} we set
The points 0, (ξ : ζ) form an SU 2 / {±id}-orbit O 4 , which is a complex curve holomorphically equivalent to CP 1 . Everywhere below we identify
be the isotropy subgroup under the action of SU 2 / {±id}. It is straightforward to see that every subgroup J
is conjugate to J L in SU 2 / {±id} and that for every q 0 there is exactly one q
L is the isotropy subgroup of each of 0, (1 : 0) and 0, (0 : 1) ). Fix q 0 ∈ O 4 and let p 0 ∈ O be such that
). As we noted at the beginning of the proof of the theorem, there are two I is 2-to-1 on O 4 ). As before, it can be shown that f −1 is continuous on B t /Z m and thus is holomorphic there. However, f −1 maps the complex curve O 4 ⊂ B t /Z m onto the totally real submanifold O ⊂M, which is impossible. Hence, totally real orbits do not occur in case (C).
Consider now case (G). In this case there exists an orbit in M that is CR-equivalent to the hypersurface δ := (z, w) ∈ C 2 : |w| = exp |z| 2 , which implies that there exists a biholomorphic map f from M ′ onto W s,t := (z, w) ∈ C 2 : s exp |z| 2 < |w| < t exp |z| 2 , with 0 < s < t ≤ ∞, satisfying (2.1) for all g ∈ G(M), all p ∈ M ′ and some isomorphism ϕ : G(M) → R δ , where R δ is the group of all maps of the form
w → e iψ exp 2e iγ az + |a| 2 w, (2.8) with γ, ψ ∈ R, a ∈ C.
We will now describe all 1-dimensional connected compact subgroups of R δ . First, note that every maximal compact subgroup of R δ is 2-dimensional and coincides with the subgroup K z 0 that consists of all maps of the form (2.8) with a = (1 − e iγ )z 0 , for some fixed z 0 ∈ C. Now Lemma 2.1 of [11] implies that every 1-dimensional connected compact subgroup of R δ is either the subgroup J δ that consists of all rotations in the w-variable, or the subgroup J
that consists of all elements of K z 0 with e iγ = e ik 1 θ , e iψ = e ik 2 θ , θ ∈ R, for some z 0 ∈ C and k 1 , k 2 ∈ Z, such that
For every z 0 , k 1 , k 2 as above, there is a family F
of complex curves in W s,t invariant with respect to the J
consists of the single curve 
(ρ) is equivalent to either an annulus or to a punctured disk, and the latter occurs only for t = ∞ for each of N 
We extend the action of the group R δ to an action on C × CP 1 by setting g(z, ∞) := (e iγ z+a, ∞) for a map g of the form (2.8). Clearly, O 5 := C×{∞} is an orbit under this extended action. It is straightforward to observe that the isotropy subgroup of a point (z, ∞) under this action is the group K z . We now extend the map f to a map betweenM and W s := W s,∞ ∪ O 5 by setting f (p 0 ) = (z 0 , ∞), where p 0 ∈ O and z 0 ∈ C are related as indicated above (that is, p 0 and z 0 are such that ϕ(I c p 0 ) ⊂ K z 0 ). As before, it can be shown that f is continuous onM and hence is holomorphic there. At the same time, f maps the totally real submanifold O ⊂M onto the complex curve O 5 ⊂ W s , which is impossible. Thus, we have shown that totally real orbits do not occur in case (G).
It remains to consider subcases (j), (j"), (l), (l"), (m), (m") of case (A). In subcase (j) there is an orbit in M that is CR-equivalent to
which implies that the manifold M ′ is holomorphically equivalent to
for 0 ≤ s < t < ∞, by means of a map f satisfying (2.1) for all g ∈ G(M), all p ∈ M ′ and some isomorphism ϕ : G(M) → R χ , where R χ is the group of all maps of the form
with ψ, β, γ ∈ R.
The group R χ acts on C 2 with the only codimension 2 orbit
The isotropy subgroup of a point (x 0 , u 0 ) ∈ O 6 is the group J χ (x 0 ,u 0 ) of all transformations of the form (2.9) with β = x 0 − cos ψ · x 0 − sin ψ · u 0 , γ = u 0 + sin ψ · x 0 − cos ψ · u 0 . Note that these subgroups are maximal compact in R χ , and the isotropy subgroups of distinct points in O 6 do not coincide.
There is a family F 
where ρ ∈ C. Each of the curves from F S (0,0) is holomorphically equivalent to either a disk, or an annulus, or a punctured disk. The latter occurs only for the two connected components of N S (0,0) (0) for s = 0, in which case these components accumulate to (0, 0).
Since the isotropy subgroups in R χ of distinct points in O 6 do not coincide, such a point (x 0 , u 0 ) is unique. Consider any
Now, arguing as earlier, we can extend f to a biholomorphic map between M and
by setting f (p 0 ) := q 0 := (x 0 , u 0 ) ∈ O 6 , where p 0 and q 0 are related as specified above. Suppose that there is another codimension 2 orbit
, the sequence {f (p j )} accumulates along C to q 0 , which is impossible since f is biholomorphic. Hence there is exactly one totally real orbit in M. Thus, we have shown that M is holomorphically equivalent to S t , which is the domain in (i) of the theorem.
In subcase (j") the manifold M ′ is holomorphically equivalent to the nsheeted cover S where ψ ∈ R. It is not difficult to see that every J µ -invariant complex curve in E s,t extends to a closed curve equivalent to either an annulus or a punctured disk, and the latter can only occur if s = 1. Considering an I c p 0 -invariant complex curve in M that intersects O transversally at p 0 , we now obtain that s = 1.
The group SO 3 (R) clearly acts on all of CP 2 with the only codimension 2 orbit O 7 := {(z : w : ζ) ∈ CP 2 : (z, w, ζ) is proportional to a vector from R 3 } = RP 2 ⊂ CP 2 .
It is straightforward to see that the isotropy subgroup J µ q of a point q ∈ O 7 under this action is conjugate to J µ and that the isotropy subgroups of distinct points do not coincide. Choose q 0 ∈ O 7 so that ϕ(I by setting f (p 0 ) := q 0 . As before, it can be shown that f is a biholomorphic map betweenM and E t and that O is the only codimension 2 orbit in M. Thus, we have proved that M is holomorphically equivalent to E t , which is the domain in (ii) of the theorem.
the differential off is degenerate everywhere inM . This is impossible sincẽ f is a covering map on M ′ , and thusf is non-degenerate at every point of O. Hence, for every p ∈ O there exists a neighborhood U p in whichf is biholomorphic.
Let p 0 ∈ O be such that the subgroup K 0 := ϕ(I p 0 ) ⊂ R consist of points of the form (e 2πik/n z 0 , e 2πik/n w 0 ), k = 0, . . . , n − 1, for some (z 0 , w 0 ). Thus, we have shown totally real orbits do not occur in subcase (m").
The proof of the theorem is complete.
